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Caribbean, and the United States, as well as white populations living in different European countries and North America. They therefore suggest that the impact of environmental factors among African and European populations may have been underappreciated. Recent UK studies also showed that compared with white youth, African youth had either lower 16 or similar 17 BP levels. These findings are less consistent than in the United States, where essentially every study has reported higher rates among African Americans in all agegroups. 15 In addition, in Patel et al. 's study, British Gujaratis had higher BP and prevalence of hypertension than Gujaratis in India. 18 Furthermore, the analyses of the SUNSET study in the Netherlands showed a higher prevalence of hypertension in Dutch South-Asian women than in white-Dutch women, 9 a finding which contrasts with the lower hypertension rates reported among Bangladeshi and Pakistani as compared with white women in England. 7 These findings suggest that disadvantages of some of the ethnic minority groups are not fixed across countries or generations. 19 These current findings suggest that national context in terms of socioeconomic position (SEP), health behavior and related factors, and access to quality of BP treatment may play a more important role than is widely accepted. In general, treatment and control may reflect health-care policy and organization of care. In the case of ethnic minorities, it may also reflect inequalities in access to services due to lack of knowledge of services and how to use them, health beliefs and attitudes, language barriers, the sensitivity of services to differing needs and the quality of care provided. 2 Indeed, levels of hypertension treatment and control have been noted to vary between European and North American countries. 20 In addition, emphasis on ethnic inequalities in hypertension guidelines has been shown to differ between countries. A report by Manna and colleagues showed that compared with the United Kingdom, Canada, and United States, the Dutch clinical practice guidelines on hypertension gave the least attention to ethnic differences. 21 Access to adequate antihypertensive therapy may also differ among ethnic groups living in these countries and subsequently differences in BP levels. 1 Consequently, some commentators have challenged researchers to re-examine the evidence. 14 Although a few studies have compared South Asian-and West African-descent populations in industrialized countries with populations in their countries of origin or those living in other nonindustrialized countries, 15, 18, 22 studies comparing African and South-Asian populations living in different industrialized countries are scarce. Comparing data on South-Asian and African populations who have migrated in very different circumstances to different countries provide the opportunity to carry out comparative analyses that will assist greater understanding on ethnic inequalities in high BP. 13, 23 African-origin and South Asian-origin populations living in different countries due to different migration histories 
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The aims of this study are as follows: (i) to compare mean BP and prevalence of hypertension between English white people and their South-Asian and African minority groups with their corresponding Dutch white people and their South-Asian and African minority groups, (ii) to assess the contribution of education and employment status, physical activity, and body sizes to the observed differences, and (iii) to assess whether the quality of BP treatment may underlie the differences in mean BP.
We hypothesized that differences between the English and the Dutch South Asian-and African-origin populations in their migration histories and consequent exposures to different national contexts in terms of SEP, health behavior and related factors, and access to quality of BP treatment will lead to differences in mean BP levels (Figure 1) . More specifically, we hypothesized that Dutch-Africans and South-Asians would have higher mean BP levels than their English SouthAsian and African counterparts due to less emphasis on ethnic inequalities in hypertension in Dutch hypertension guideline.
Methods
This study is as part of a developmental project to work out approaches to cross-national comparisons as a grounding for future multinational comparisons. The definitions of the ethnic groups and brief histories of migration 19, 24, 25 are given in Supplementary Appendix S1 online.
Study population. We identified population-based surveys that collected standardized data on CVD and risk factors in South Asian-and African-origin populations in the United Kingdom and the Netherlands conducted between 1990 and 2006. Searches were undertaken using MEDLINE, EMBASE, and Google Scholar electronic databases. Full details of the search strategies have been published elsewhere. 7, 8 Four potential studies in the United Kingdom and one study in the Netherlands were identified. Investigators were contacted and invited to join the project. One study's investigator did not respond. 26 All of the studies were population-based health surveys with data on ethnic minority and white populations. Each collaborator agreed to provide anonymized individual participants' data on risk factors, anthropometry, lifestyle, SEP, and demographics. The UK data were from the Health Survey for England (HSE) and the Newcastle Heart Project (NHP). The data on the Dutch ethnic groups came from the SUNSET study. Full details of the HSE, 27, 28 NHP, 29 and the SUNSET study 9 have been reported elsewhere.
Measurements. Short descriptions of the studies, measurements, and cross-standardization of BP, 30 anthropometry, socioeconomic status, and physical activity variables are given in Supplementary Appendix S2 online.
Data analysis. The age distribution of participants in HSE was ≥16 years, in the NHP was 25-74 years, and in the SUNSET study was 35-60 years. Because of differences in the ages covered in the different studies, only those aged 35-60 were included in the analyses. The HSE was a complex survey design; consequently, the samples were weighted to correct for the unequal probabilities of selection for different classes of respondents. Mean BP and prevalence rates were agestandardized in order to remove the effect of age from comparisons between groups. Direct standardization was applied for both sexes, expressing male and female data to the overall population, with the standards being the age distribution of the total population. Linear regression analyses were used to assess ethnic differences in BP and the contribution of explanatory factors to the observed differences. Prevalence ratios (PRs) of hypertension and their 95% confidence intervals were estimated by means of Poisson regression with robust variance 31 to examine ethnic differences, and the contribution of explanatory factors to the observed differences. In addition, we adjusted all the analyses for year of survey because the time frame over which the studies were performed varied both within and between studies. All analyses were performed using Stata 9.2 (StataCorp, College Station, TX).
results
The characteristics of the study population are shown in Table 1 .
BP, prevalence, treatment, and control of hypertension
White-Dutch vs. white-English. White-Dutch men and women had a lower mean age-standardized systolic BP, but had a higher mean diastolic BP than in their white-English counterparts ( Table 2) . Except for systolic BP in men, the differences hardly changed after further adjustment for survey year, educational level, employment status, physical activity, and body size (henceforth, other factors) in regression models. There were no differences in the prevalence of hypertension in both men and women (Figure 2a,b) . After further adjustment for other factors, white-English women tended to be more hypertensive than white-Dutch women (P = 0.06) ( Table 3 ). There were no differences in hypertension treatment and control between white-Dutch and white-English ( Table 4) .
Dutch vs. English-Africans. Dutch-African men and women had a higher mean diastolic BP than in their EnglishCaribbean and English-African counterparts. The differences hardly changed after further adjustment for other factors in linear regression models ( Table 2 ). The mean systolic BP was also nonsignificantly higher in Dutch-African men and women than in their English counterparts except for EnglishAfrican men. The age-standardized prevalence of hypertension was lower in the English-Caribbean men and women than in their Dutch-African counterparts ( Figure 2a,b) ; the differences persisted after further adjustment for other factors ( Table 3 ). The English-Caribbean hypertensives were more likely than Dutch-African hypertensives to be treated for hypertension (Figure 3) . The difference persisted after further adjustment for other factors: PR = 1.35 (95% CI: 1.01-1.81) ( Table 1 in Supplementary Appendix S3 online). EnglishCaribbeans and English-Africans were more likely than in original contributions 
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Men n = 251 n = 4,577 n = 194 n = 73 n = 173 n = 150 n = 413 n = 302 n = 164 (Figure 4a,b) . 
Hypertension treatment (%) original contributions
Blood Pressure Between English and Dutch Ethnic Groups
counterparts (Figure 2a,b) . The differences barely changed after further adjustments for other factors, except for Indian men ( Table 3 ). The treatment of hypertension did not differ between the South-Asian groups. However, the English South-Asian groups were more likely to be controlled for their hypertension than in their Dutch South-Asian counterparts (Figure 4a,b) . The low BP control among the Dutch South-Asians contributed to their higher mean BP levels ( Table 4) .
discussion key findings
Findings from recent studies suggest that the national context may play a more important role in ethnic differences in BP and hypertension than is widely accepted. Consequently, some commentators have challenged researchers to re-examine the evidence. 14 In our comparison between England and the Netherlands, we observed lower mean BP and prevalence of hypertension in English South-Asian and African groups than in their corresponding Dutch counterparts. Most of the differences remained unchanged after adjustment for other factors in all ethnic groups. Hypertension control rates were substantially higher among English-African and South-Asian (except Indians) hypertensives than among their Dutch counterparts. Poor BP control among Dutch South-Asians and Dutch-Africans contributed to their disadvantage of the relatively high mean BP levels. original contributions
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Strengths and limitations. Analysis of international datasets in multiethnic populations constitutes a potentially important approach. 23 The success of this approach required collecting the original data from each national setting. This facilitated crossstandardization of studies between countries, generated larger numbers for within-and between-group comparisons. There are also limitations to this study. First, data collections in the different studies were designed independently. The differences in the studies' methods may have introduced bias in the prevalence estimates. However, this potential bias is likely to be small because of our cross-standardization procedures. Second, the Dutch data were based on one major city in the Netherlands, whereas English data were based on one medium-sized city in England, and a sample of the population of England, which may limit comparability of the study results. Nonetheless, majority of ethnic minority groups in both countries reside in cities. 2, 25 Third, the English-African group was composed of multiple ethnicities from sub-Saharan Africa. Fourth, all the studies were cross-sectional designs, which indicate that causal inferences can only be made with caution. Fifth, the assessment of hypertension treatment and control was based on men and women combined because of small sample sizes in treatment and control groups. However, the directions of the associations were similar in both men and women. Last, we did not have data on all the pertinent explanatory variables such as income, discrimination, diet, and early-life exposures that might contribute to the observed differences between the ethnic groups. Future studies should explore this issue further.
discussion of the key findings
Previous studies have compared BP levels and prevalence of hypertension among African and South-Asian populations living in industrialized and nonindustrialized countries. 15, 18 The high BP levels and prevalence of hypertension among those 
E n g li s h -I n d ia n E n g li s h -P a k is t a n i E n g li s h -B a n g la d e s h i original contributions Blood Pressure Between English and Dutch Ethnic Groups living in industrialized countries had been largely attributed to transition to an industrialized lifestyle, which is associated with most known risk factors. 15, 18 Studies examining BP and the prevalence of hypertension among African and SouthAsian populations living in different industrialized countries are, however, very limited. Our current analyses contribute importantly to this knowledge gap. The differences between the Dutch and English white people and their ethnic minority groups demonstrate that other factors rather than industrialization per se may be at work. They also suggest that extrapolation of studies' findings from one industrialized country to the other may be too simplistic and set the stage for a closer examination across countries.
Poor BP control among the Dutch ethnic minority groups illustrates the importance of national context on ethnic differences in BP. Hypertension treatment guidelines, adherence to therapy, practice patterns, and access to adequate antihypertensive therapy vary widely between countries. 20, 21, [32] [33] [34] The UK hypertension guideline, for example, has been shown to give more attention to ethnic minority groups than the Dutch hypertension guideline. 21 More recently, multidisciplinary ethnicity and CVD consensus group has issued a document that provides an overview of ethnicity and CVD in the United Kingdom, with management recommendations based on a roundtable discussion. 32 These differences may affect hypertension management among ethnic groups in different countries and subsequently differences in hypertension control. In one Dutch study, 33 25% of African-origin patients with malignant hypertension had no health insurance compared with only 2% of the white group. Almost two-thirds of those on antihypertensive treatment in this study admitted that they had stopped taking their medication before admission. The high number of patients without health insurance was discussed as a possible factor for the low adherence to antihypertensive medication in this study.
Cultural practices, health beliefs, and cultural barriers to care may also differ between English and Dutch South-Asian and African groups. A recent report by Beune and colleagues found that Dutch-Africans often discontinued their prescribed antihypertensive medication when visiting their homeland. 34 original contributions
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The Dutch-African men also reported lowering or stopping their prescribed antihypertensive dosage because they worried about the negative effects on their sexual performance. 34 In addition, the Dutch South-Asians came from Suriname. The living conditions in Suriname in the past 150 years were better than for the equivalent nonmigrating populations living in India over the same period. These "improvements" might have led to higher consumption of salt and increased weight leading to higher BP. The poor BP control found among the Dutch-Africans and South-Asians contributed importantly to their relatively high BP levels. This finding indicates that ethnic-related differences in risk of high BP may be reduced by access to adequate antihypertensive therapy. 35 Uncontrolled hypertension is a serious risk factor for cardiovascular events such as stroke, heart failure, myocardial infarction, and target organ damage. This finding is worrisome because both CVD incidence and survival have been shown to be high among Dutch-African and South-Asian individuals in the Netherlands. 36 A recent Dutch study found a higher mortality after a first episode of CVD among Dutch ethnic minority patients than among whiteDutch patients. 36 By contrast, studies in the United Kingdom found better survival among African populations 37 and SouthAsian 38 groups compared to white people after initial admission with stroke and acute myocardial infarction. The poor BP control among the Dutch ethnic minority groups may contribute, at least in part, to the observed differences between the two countries. 36 Evidence suggests that effective treatment of high BP reduces the risk of CVD. 39 For example, a 2 mm Hg reduction of systolic BP at the population level would result in an 8% overall reduction in stroke mortality, and a 5 mm Hg reduction would result in 14% reduction. 39 Findings from the United States suggest that with concerted efforts, better BP control could be achieved for all ethnic groups. 40 In a recent Jackson Heart Study, the BP control rate among African Americans was 66.4%. 40 This was comparable to the control rate of white Americans in NHANES study. 10 Our finding of poor BP control among Dutch-Africans and South-Asians clearly indicates that more efforts are needed in these ethnic minority communities and health-care providers to increase the awareness of the associated risks and benefits of treatment. Left unchecked, the relatively high prevalence of uncontrolled hypertension among the Dutch ethnic minority groups could exacerbate their high risk of CVD mortality.
In conclusion, our study findings indicate marked differences in BP and hypertension prevalence between comparable ethnic groups in England and the Netherlands. Poor BP control among Dutch South-Asians and Africans contributed to their disadvantage of the relatively high BP levels, which highlights the importance of national context on ethnic inequalities in BP. Health policy and planning initiatives should be aware of ethnic group differences across countries. Cross-national analyses provide an important opportunity in advancing our knowledge in ethnic inequalities in health. There is a need for harmonization of data collection among ethnic groups to enhance future cross-national comparative studies.
